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(54)Tit!e: NOVEL SERINE-THREONINE KINASE GENE 



(57) Abstract 

A novel gene having the consensus sequence of a serine-threonine kinase active site has been isolated according to the suppression 
subtractive hybridization method by preparing a library of genes expressed specifically for fetal livers and extracting clones from this library 
at random. This gene presumably participating in cell growth control, because it is highly expressed especially in actively growing cells and 
exhibits a significant homology with a vaccinia virus BIR kinase. Thus it is utiiizable. for example, as a target for developing cell growth 
inhibitors or tumor inhibitors. 
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mmm 

iaUTV^i)j;tfE^(i}&j;EiitfE^ : fetal gene)®— gPJi. ^^-fb. 

Lt^Ls z(DXotj:Uf^iziL-otz. ^i^mBT-izcD^mmi^tzmmti^mmiz 
ite^ ^ If m-r - ^ T i) o 

{zu^mt^^. ^%Mi^=^^^m\.%mr^^t\zx-^x. mmtuK^miz 
m^-r^m.B.^^umvm^^^x.tzo ^^iz. ^(DMini^^mffoizLtzmMm 
^mm-r^:ztizx[)s mtzti:i^-mmmizx^m.msh(Dm^t>^-^mx^^tmx. 
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mi^&^i^it. ^^^Mm^it. -^yiy^t/sy v-yv^^y'^y j\-(y'^)v 

m.^^MB'^' (VRKl) ^m^T?)Cii:t3E!gxJiL/;o ^:^c^ ^mM^^li. ^m^tz 

^ScDNA (VRK2) ^#g|L/zo ^ — if > :7'd >y h flf ^ff (z J; t) . 

fin*.^ ;$:^0^ttx ifM^t h-fe 'J b;r->^^— b'ite^ rvRKlj ijJ: 
rvRKZj (zr^iLs J: »3Mf*6^{cJi. 
(1) iEi?'J#-^2(zlsm©7'^ y^i^^|JA^e>=fe^^>^^•^W. ^:t{i^cDl*> 

Tt- > :Jr tf rStS ^ -r i) ^ > ^ ^ M> 

( 3 ) mvm^ 1 {3H3«!6©DNAia^iJ^^c{i^®MiS?'J{CM'1' <S7V xrsD 
( 4 ) iu?^u#-^ 3 {; sBiJ^DNAiB^'J ^tzit^ CDTOMiS^'J r U XT ^ D 
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(5) (1) 7!rM (4) (D^^-rM-izmmcD^>^^'^n^^-\'-r^mA. 

(6) (5) iZ%mcODM^^t5-<^'5^-. 

(7) (6) iz$^mo:>^':7 9—^unri>mmai^i^. 

(8) (7) izmm(Dnmm^i^^i^mT^T.m^^t5. (i) j^m (4) ® 

(9) (1) TiS (4) ^7)l^-rnA>{z^3«g®^ >^-^^K(C$£'^-ri)tn;{*. 

(10) (5) izgSacDDNA^fe L< (i^®— g|3{3?^-r^T>^-b>XDNA. 

(11) ( 1 ) (4) ©l>m*»(CHB«feCO^ >^^^M®-fe U >/^^:r- 

> ^ — tf fst^t ^ PflS r s rsti ^ w r s -fb-^ij^?)® ^ ^ u > y T- $) o T . 

(a) itt^fb-&iKl®i^:STT-s (1) (4) ^7)l^t=n*^^ztBlg^D^ M 
^zn?>^ >^^^Ki3 J; 13 U >@g<b<&SltSSM^i^*gi!i!ll^-»±. (1) (4 

(b) urn (a) ^3iJl^Tmm^tl7^c^:^— tfrSt^l?:. lifet^-fb-^^^^i^ffiTtziJ 
l^TfjfeiliLfe^^:^— tfrSt4hi:b|3iL. (1) TiM (4) ©U-TtLA^tZHBti® ^ > 

*:%BJ3{i. ir^a^c-b U >/^^7r^>^-:^— b' rvRKlj ^^If rvRK2j iC^^-T 

: 2(3^N-ro ^fe rvRKZj (DcDMCDi^mm^^i^'m^ : ^iz^ 
^ y^ie^'iJ^iEJ^iJS-^ : 4{Z^-ro rvRKlj cDNAJi. "7 ^ i^ — 7''i7-r >'l/;^OD 

^(DMi^i'itjibi^m. mm. m^(Dmmmmti:ii'mm\i(D-m\.mmiz^^^xm 

mo:)Ummizm^LX\.^^:zt^fj<m-t^^(DX'$)^o rvRKlj ^>7^^K{i 

=fe^§S•J<^ti-^Tl^^i:#^en^o -7^. '"VRK2j rvRKlj hMi^mm^^^^ 
ir§{C-l2 'J >/7>b:^->^^— lfM^^(Ci5l^Ti^l^ffl|5]t4t:^^-ro ""VRKEj 
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-5f$®^W-r^o cin^*^*^^ rvRK2j i) rvRKlj ^lIBIti®mg^tio-Cl^^ 

- rvRKij ^ y^^^n^xv^ rvRK2j ^y^^^wii. mii.^'m.^t^K.\tm^mm 

l^/t7'7 — 7^ — ^ h 7 ^ — ^^T^ d hie ck Ctl?>^>^^^M® 
^^a©lSl^i}&J^flflE^Mms HeLa S3^£h'®^mi*5!)^'?>#giT?)3 h^^RJnfeT-fe 

^ii"s ?efL$?tM5s rP7^^>A. roT^-r >G*^ A. DEAE^ 7i->5£f||^ p-x- h ^* 
^^-f-. rvRKlj ^>/^^M^fe{i rvRKZj ^ >^-?^K<&:tJ r >y LfeT 
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^tz. ^mmo:> ""vrkij ^y^^'^wi^^u cvrkzj 

^HJc^^n-So ^^^{csj^ot^ y^^ait^-r^:^?*^ LT{i. i5"Jx(i\ pc 

R(:ict^M4$^6\3^^H^^v^7^A (GIBCO-BRL,Gaithersburg, Mary land) . :t 
i; n ^ KCZctijMI^^O^^^H^I^a ( Kramer, W. and Fritz, HJ (1987) 

Methods in Enzymol. ,154:350-367) . Kunkeia (Methods Enzymo 1.85, 2763-27 
66(1988)) ta^t^mfi^n^o T K y m-CDUm^. M^. IQT^^mU^ 

iff^L<«6T^ y^iUi*iTfeDs ^ ?>(c$f ^ b< {i3T5. y^WP^T-fe 
U:?f-->Jr^— b' rSt^gl3^uO =1 > -tr > it ;^ lE^iJ (z ^0 "T pFJ^S t>' r p ^ -Y > ^ 

:h — -f ATP^^^ju® u > -fe > it ^ le^/ij c ffi ^ r § ^^.^(D^^mii ^^z.}Lt^^ 

^H^T-^tLti. /N-r T'U^W-fe'— V3 >^$f'R (Sainbrook,J et al.,Mo 
lecular Cloning 2nd ed. 9. 47-9. 58, Cold Spring Harbor Lab. press, 1989) Jfeh' 
<&fflV^T^ rvRKlj ^>/-?^St:^c(± rvRK2j ^>y?^K<&3- H-rSDNA (IS^U 

DNA*^^ rVRKlj rvRK2j (ia?'l#^ : 2^fc{i4) ^ 

dCDcfc^C rvRKlj :57 >/-^^KS;t(i '"VRK2j ^ >/^^S<&=J— h•-rSDNAi:^^-r 
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^mk^m(D^m>^mm-r^m^izit. m^i^. -^^x. ov^. 
^mm^n^ rvRKij ^yji^m^fzit rvmzj ^>^^^wtmmmzm~(Dn 

%w±. ^ ^ L < {±80%t:A±®iB??ijcDf5j-ii^jgt-o -fe u b 

WT©^D< t:fei)o IPt>. TExpressHyb Hybridization Solutionj (CLONTECHtt 

o-^=&vi^jDL. 37''C7j)^?)55°CTin#FB^iM±{^rSr-2.cii:{3<f:t)M^':ri;y^-lf- 
i^3>^ffOo 2xSSC. 0.1%SDSt4i. mW.-X2^'^CDm.W^Zm. 

IxSSC. 0.1% SDS^-. aT-CT-ZO^CD^^tr^^lInl^f -5 0 J: $7* LT«. 
TExpressHyb Hybridization Solutionj (CLONTECHtti^)^ffll^. 60''C-C=30^J.:;l± 

PB^W±{SrS^^3 htzj: t)M^ r 'J y-f-tf-S^a >>^^Tao ^cDf^. 2xSSC. 0.1 
% SDS^'^ ^?aT20^®i5fe?t^3In], IxSSC. 0.1% SDS^^. 50°CT2O^£D?5fe 

?^^2l£]^T^o ^ ?>(c:$?^ LTJi. ""ExpressHyb Hybridization Solu 

tionj (CLONTECHaM)^ffll^. 68°CT-30^J,:>l±r U^n^ -fe'-^ a > :&fT 

2xSSC. 0.1% SDSt*'. ^?^T-20^CD?$fc^:^3[nI 
. i^Jl^T. O.lxSSC. 0.1% SDS>4^. 50°CT-20^®i5fe^:&2Ia]^f 
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CHOWs NIH3T3«'&:i:-®iiilLMIlSs Sf 9m^^ ^'©M^ififlS. X 

mm (E.coii) t^mfi^ti^o ^tz. mmi^xmm^^y^'^i^m^^M^^i:^tz 

i:LT{ipcDNA3 (Invitrogen^±i:i) ^pEF-BOS (Nucleic Acids. Res. 1990, 18(17) 
,p5322) tj:t:t\ MSl^lia®^^^ — LT« TBAC-to-BAC baculovirus expre 
ssion systemj (GIBCO BRLttM) ts:t'tK mmmmcD^'!7 ■P — ti.Xii rpichi 
a Expression Kitj (InvitrogenttM) XMBCD^ ^ — t LXltpGEX 

-5X-1 (PharmaciattM) s rgiAexpress systemj (Qiagen^M) Ui^t^mfibti 

i>o m^mm-^<D-<'^ '^-(Dmxi^. m^it. v >mti)\^i^^i^^^. deaet^^^x 

h^>^£s ti^^-y^ U^J^'V — ADOTAP(^— U >id—^>.^-^^MtWtm^^tz 

o m^titzmmmi^i3^^(Dmi^^^>^-^'^m(Dmmit. nm. m^it. r 

The Qiaexpressionist handbook, Qiagen,Hilden,Germanyj HSfil6CD:^^£$:ffl^^T^f 

:iti)%^^ti^oMini^^0jzmi^^m-^izi±. y jix 

(0ijx.{^, pAdexLcw) -^b h □ 'i?-!' ^— (fi?iJx.{^s pZIPneo) j^c 
^•{cJfAUT. :£i*:F^{Ci^-^-r^o ,ex vivo^X$>^X i). in vivo 

^fe. :^mM(D^>j'^^mitmmmm<Dmmizm-^Lxi^^t^^i^ti^tzib 
mmmtLxmrn-r^^zt^oj^x^^o 7'>^-^>7.dMi±^i^[^izm.m. ^ 

tzlt±m^^^-izmx\.xik-^-r^o T>^-tr >:^DNAii^l|#{z^^^®:^viT- 

^mr^ztij^x^^o 
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^t^mt-axli. ^XU (b) Xli (a) {3:feV^Tt^m^nfe^:^— b*rSt4<l:s 

m I its it^h^i' vs^^-r v—i'f-wnzm^^tz-rvy^—^^^-rm-^^ 

o 
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-PCm^co^^^m^^^^WimX'^^o f aj (ifijcAffFK (Adult live 

r) ^ifs L> rpj {ifl^iftffFK (Fetal liver) ^ff^to ^tz. ^i&j . . 

115 li> VRKli:BlR®T^ y^i£?!jc7)]:b^^<l:^-riaT'$)So 

[16 (i. VRKli:VRK2®T^ y^@S5^lJ®l:tii$:^Nt-ll-efe2)o 

117 fi. VRK2i:BlRcDy'^ y^iS^'JOit^^&^N-rHTfe^o 

EI8{i. 9-'>rD7^^ >^*{C J; i9> fI^®m{zi3{tSVRKlSt>'VRK2iIfE 

0 9 {±. jnc-MycJrt#: izj;^'i7aix^>^p>y7^i'> ^JW^Fi- ^ ^n^T m^^77cli^]^l|-C• 
fe?)o IttpcDNASr^:^ ^ KDNA. 2{ipcDNA3/VRKlmycr^ 7. ^ KDNA^^tl^-n h 

mioi±. vRKi cDNA>&7*D— Lfcy— 9-'»§?*f ^?N-rmm?7jci;jftT$)i)o 

nipCOSr^;^^ KDNA. 2{ipC0S/VRKlw7*^X ^ KDNA^^ti^'fi h ^ :7 ^ ^ 

> LAcNIHSTSiDiiact tiS^l^bfe^RNAs 3(±t h)}flE^^SSt*Tfe^HepG2ifi|IllE 
J: >9illMLAc±RNA^fflV^Tl^mL7^co 

HI Ki. zin- — 7'y-t-(m^^^m-tmummM-C-$)^o TpCOSj {ipCOS 
r^^^ KDNA. TpCOS/VRKlwj {ipCOS/VRKlwr^ ^ ^ KDNA^^n^-nNIH3T3$|Il 

HI 2{±. Jt®^^^^^GSTi!l!-a-:5^>>'-^^M©^m?;]ciijft (CBB^fe) ^^nTo 

m^mnu^ >/^^> 2(i:^^MVRKi^ ^fflVNTtiitB bfco 

^±mz r+j T'^NUfco 5^EPIis ""Aj {i>; >^<b^n;tGST-VRKl (ga'J>S! 
it), rcj JiU >^'fb^tifc*-tf'1' >s rij (iu >it{b^ttfcGST-IkBas rp 

^.Lrzmmt^mo:>-mt)^:t>o:>^:&Tx^}it^^n^tzo ^wit. ^kj it*)> 



.9aa9S52A1J_> 
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0|J C $-iJ|5^ ^ ^ ^ ® ^ I ^ o 

[HWJ 1 ] -9-:^h^^i/3 U— cDf^Si 

-It 7' h ^ 3 >^ 1* U — (iPCR-Select'^'' cDNA Subtraction kit (CLONT 
ECH%ti^)^fflV^, JVV ' J" ^ (Luda Diatchenko) ^CO:^^M?roc. Na 

tl. Acad. Sci. USA, Vol.93, 6025-6030, im.)lZ&^&^{Z'i^^Xi'pmvrzo 

t hfl^Wfliffi^ltpolyA* RNASt/t h eJcAIfflliS^polyA^ RNActDMMLV 
3^|a:i:g#^:^fflv^3tti^$6t)^:^v^T--;*;^icDNA^^s5(;L}to ^^{^14 DNA^-'U^^ 
—izlzX^:i(Dcdmm'M^W-mitL. ^ iblzRssLUzXK>WmLtco BOWIES* 

cDNA(7^x^— )c7)-g^5^2^flJL^ T^-r^-ii:Ty7°^-2 (mi) ^^ti^-ti 
tzo mz:iti^m^\^'^-rizw^L. ^^tz^^^'^fiUTtiifiia® 

J[]L68°CTf*^]16D^PB^cD2<^^N-f' 7* U ^'^ -tf — 3 >^^f ofco d >y 7 

T' — {3T#IRL. TS'CtrT^-r >^:x^— h "Z^'r^— ©Mi^Tj^M^P^* U 

tzi>(D^?CRo:>mmtLxm\^^tzo Tyr^-{c^^&-r^r^^T--efe^ ""pcr 

r^-rv — Ij (iB^iJ#^:5). rpcRr^^ v'-2j (iB?iJ#-^ : 6 ) 
PCR<&^T^di:{CJ:f3. i355iS{cp^j;:?,riS^ r<S7-:£f#o:tcDNA (it^' h ^ ^ 3 > 

^titzcdM) (D^^^miR&oizmmi^fz {v-yu yi^3>?cR) o ^©-gp^&i^s^i: 

L> rpcRr^'i' -^-Ij (iB^'J#-^ : 5 ) . rpcRr^^^-2j (iaf'J#^ : 6 
) CD^ ^{CF*3iPJj(z<ia-r?)r^^ v--e^:?, rNested PCRr^^rv— Ij (iS^U# 
^•7) h TNested PCRr^^ v-2j (iB^'J#^ : 8) ^ffl V^fePCR^^f ^ - ^ 
iz^y). ^ ^{zmiR^i^i^l^tz^f&^^mtzo :i(D^m^^ rqiAquick PCR Pur 
ification kitj (QIAGEN*±i;i)^ fflV^T^gS^^L. pT7Blue-T-<^ ^ -(N'ovagenliSI 
) {CTA^ D — r: > ^'viC ct 0 ^ D - - V^'Ls 1trh^^^>3>^^r^U — 
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3 D^— PCR^i^^f^St Ls ABl PRISM^" Dye Terminator Cycle Sequencing R 
eady Reaction Kit With AmplyTaq DNA Polymerase, FS^ffl^^?t it -f ^)Ui^ — '^:x. 
>iy>yY£{Cj: t)tf ABI 377 DNA SequencertCct DMI^Lfco 

no^-PCRJi. TMIS P4-22r^ ^-j (iE 

??|J#^ : 9)St>' TMIS PS-ZZr^-f x'-j (SS^'JH^ : 1 0 )^^tfPCRjS/;&}-§r^^© 

fls223^D->(261bp) (fttc ryRKlj hfik^S^i)) -b U >/::^ 
l/:^- >:^r:h— -tf®fS14g|5{ii:®=3 > -fe > 1t X iS^U ( [Leu, Ile,Val,Met,Phe,Tyr,C 
ys ] -Xaa- [H i s , Ty r ] -Xaa- Asp- [ Leu , 1 1 e , Val , Me t , Phe , Tyr ] -Lys-Xaa-Xaa- Asn- [Leu 
,Ile,Val,Met,Phe,Tyr,Cys,Thr]-[Leu,Ile,Val,Met,Phe,Tyr,Cys,Thr]-[Leu,Ile 
,Val,Met,Phe,Tyr,Cys,Thr] ) : 2 {ZHB«!j® r ^ y ^®173~185#g 

fl^'^MSI>"S!oAMJ:!5«iaiL/ipolyA* RNAd^?,. SUPERSCRIPT^" II RNase 
H- Reverse Transcriptase(GIBCO BRL^±^)<&ffll^;t^Sipl5<]^c:^^£{3 J; D l*§ic 
DNA^^fi5cL^ ^cD-f5P^fls223CDRT-PCRT>y-lr^CD$l§^i: LTfflV^/io PCR(3(i 
TaKaRa Taq(TaKaRatt^)^Taq7r:Up<^— l^i:bTfflV^^ dtitcTaqStart^^ Anti 
body(CLONTECH^±ii)^inx.^cl h ;^ ^— h ^>&tf o t^To fls223JgilS 

fflcDr^^T-tcfi. rFLS223 Sir^>rv-j (lE^'JS-^ : 1 1) St>' '"FLS22 
3 Air^-r x'-j : 1 2) >^fflV^fco 
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-tl^^G3PDH (glyceraldehyde 3-phosphate dehydrogenase) jit1£T^ffll>feo G 
3PDH{i^ rhG3PDH5' v-j (m^m^ : 1 3) RXf rhG3PDH3' ^ "x'- 
j (IB^'JS^ : 14) ^m\^^-cm^Ltzo ^®RT-PCR)W*(f(c J: fls223^D- 

[3l3tef?y4] RACE(Rapid Amplification of cDNA End)?£iz J; S ^ P — - 
Marathon^'' Ready cDNA(CLONTECH%tM)s -5 l^^iMarathon^" cDNA Amplifica 
tion Kit(CL0NTECHttS!^)t3c]: t)ft^L/icDNA^0^MJ: 5' RACESr>'3' RACE(C 
henchik A. et al., CLONTECHniques X, 1, 5-8, 1995)^tTo;to 

VRKl/fls223{Zov^T{i. ±IB '"FLS223 Sir^^v-j (iS^iJ#^ : 1 1) S 
U r'FLS223 Air-^^ x'-j (iE^iJ#^ : 12) <&5' RACESr>'3' RACEcDr^^v 

-I" -x'-APl(ia?'J#^ : 1 5 )h®m^-^t)-a-r\ ffi*:ii^{c94°CT'2^. r94»CT-30 
eS-'CT^^j ^5+^'Y ^^7;!/, r94-CT30#. 62°CT-l^^ 72°CT-3:$>j ^30-9- -f 
^;u. 72°CTl0^®Sj;&^tTO7to PCR{z{±TaKaRa Ex Taq(TaKaRai±M) ^ffl 
TaqStart^" Antibody(CLONTECHttM)<&APX>t ^ h :^ ^ — h ?^ o ;^co 
. m.tirz^'i> K^QIAquick Gel Extraction Kit(QIAGEN^±|^)^ffll^TIIIlK L. p 

±m&m^ii^mmLrz^^^m. f ls223^ftcDNA{±396T ^ yggA^e,?^?»;d- — r>u 

) o :i(DT ^ ymm^^i^izii^ m^{crD7^-r >^^— t?ATP^r£^gi5^u®=} >-tr> 

-b-;^iB^iJ ([Leu, Ile,Val]-Gly-Xaa-Gly-Xaa-[Phe,Tyr,Trp,Met,Gly,Ser,Thr,Asn 
,His]-[Ser,Gly,Ala]-Xaa-[Leu,Ile,Val,Cys,Ala,Thr]-Xaa-Xaa-[Gly,Ser,Thr,A 
la,Cys,Leu, Ile,Val,Met,Phe,Tyr]-Xaa(5 times or 18 times)-[Leu, Ile,Val,Me 
t,Phe,Tyr,Trp,Cys,Ser,Thr,Ala,Arg]-[Ala,Ile,Val,Pro]-[Leu,Ile,Val,Met,Ph 
e,Ala,Gly,Cys,Lys,Arg]-Lys) (iS?iJ#-^ : 2 izlB«6®7^ ^ y @tia?ij®43~71# 
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ry -^7i/~T^^ }\^y.(DUm.B.^m^{^. Gen. Virol., 70, 3187-3201, 1989; J 
. Gen. Virol., 72, 1349-1376, m\)h^\<^mm^^^--tZ.htmmi.fz (1115 
) o BlRit{S^tt300T^ y6$A^^^>:^^>^^^H<&=i— KbT43D. ^(Dmn^ 

■ri^?> i:#x.^tLTl^i)o fls223±:mcDNAi:BlRilfE^(is -fe"g|5{5:®^^c ^ 

Tx ±f*fi^{lIt^6tliSl/^|glRlti<&^Lfe(Blast searchtciJltS Smallest Sum pr 
obability= 2.7e-78) o dCDZ. tiy^^^ Z.(DMi^l^^ rVaccinia virus BIR kin 
ase Related Kinase Ij (VRKl ) i:^^ bfeo 

TV^^(J. Biol. Chem., 264, 21458-21461, 1989)o 

VRKKi. -b 'J >/:^b:^->:3r^— •b'M^^l-:X^'t■©g^5^(3*5V^T^bBlR:^^^--tfh 

U ""human EST - H80169j ■b^^^r^Z.h^mi^t-hU'Dtzo 5' RACESt>' 

3' RACE^r^-r -T-hLTx rRKA2r^-rv-j : 16) St>* ""RK 

Sir^-Tv-j : 17) <&ffiVA. COjt{£^©^:lcDNA®^ D--> 

d7•>&VRKli:lBI^i^D;^^^T-^T'&^v^±J^Si^3?•J^?fe^tfci:CI5^ c®3fi1S^{i508r 

#BB) , ^®T^yg?ia^U4'{cHr U >/::^U;^->^:^— -^rfS^4gP^uCDZI>-lz>-9■ 
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(C fe* tsli ft { 3 *5 U T V RK 1 I ^ S {c S V ^ ffi t4 ^ ^^ b ( la 6 ) . tfzU^i^ 

^cr»iF-:h— tf^BlR^:>— fe'i: ^ Mf^ ^ S ;i A^JiifliJ ^tltzfzlsb. Hacci 
nia virus BIR kinase Related Kinase 2j (VRK2)i:^S bfeo 

ta^. VRK2iCi3^,^T 4)RT-PCR?£^3i>V^Tfl^•^M^3E^(;A)3Tffii<i^ t) 
^k^Zttmt-lsbibntz (04) o RT-PCR®r^^-x'-{z{i. TRK S2r^^-7- 
j (i2^'J#-^ : 1 8) ^^t>' TRK AZrv^v— J (iB?iJ#^ : 1 6) ^ill^fco 

GENEBRIDGE 4 Radiation Hybrid Panel (Research Genetics, Inc.)=&fflV>x V 
RKmLFVRK2®^ o^V — A 'x' 'V t:>y( Nature Genetics, 7, 22-28, 1994)^tT 
ofco 3CD/^^v;KDDNA=£5fM^ Us VRKlcDtl-&{i±HB® rFLS223 Sir^^'x'- 
j (iS^U#^ : 9) i: rFLS223 Air^^^-j (iB^'J#^ : 1 2) (Dm^-^t)"^ 

94°C-e5^. r94»c-e30^^!.\ 72°CT-2^j ^S-y-'T ^J^^U. •'94 «>CT30^X 
68°C-r-2^j ^30-9- 72°CT-3^©^{^T"PCR^tTofeo ^ feVRK2{COl,^T {± 
. rvRK2 Ar^^ v-j (ia?ij#^ : 1 9 '"VRK2 BT"^^ x'-j (ie^ij#-^ : 

2 0 )®M<5^^^-a-{^J; »3> 94*'C-^3^. ^M''Cl:2ms 60'"CT-1^. 72°Ct:-2^j 
^30-»t^^;i/. 72°C-t:•5^®^^^T-PCR^^f ofco f#?> ttfc/^^ — ^-^ 
>y h±©7'"— ;:^( http : //www-genome . w i . m i t . edu/cg i -b i n/ cont i g/rhmappe 
r.pl)l3i>VM:)l?-t/f Us x''vr^?#;^co 

:i(Df^m. WKUtmimmBi^(DSTS^-ti- rDi4S265j t rAFM063XE7j {zj* 
^ntciiLmiz. ^tznmt. m2«fef*®STSv-±j- rcHLC.GATA23H01j h r 
D2S357J (c^^tLfcliStc^'y b'>^'^n;to 

■7' D «;/ h {3 J; !) M^/f L ( H 8 )o 

VRKl cDNA®5' fPJJIfTM- (546#@©HindlIl-y--r hcJ:t)±v^^^) ;^t>*VRK2 cDNA 
Ojo'mm'Fi- (426#@cDEcoRiif-i' hj:t)±^L^^) Ready-to Go DNA labell 
ing beads (PharmaciattM) ^ffl t^^c^ > ^'A 7'^ ^ ■v'-vi(3 J; [ a-'==P]dCTPT- 
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^^;i/L> ro — 7*h LTfflV^fco Multiple Tissue Northern (MTN) Blot - Hu 
man, Human II, Human Fetal II, Human Cell line (CLONTECH^±M)=&ffll.^> Expr 
essHyb Hybridization Solution (CL0NTECHtt®^)4iT". ^-tt-mmoy^mz'^ 

68°C-e^^'1'7*U^-l'-b*-i^3>=&^To;^co mm&^^J^m.mt. 0.1 X SSC, 0.1 
% SDS{CT50°C•t"^fl^^ /N-f T^U ^V-lf— v'S >i&^T^7t7 -f ±£D^ ^— 

BAS-2000II^W:^'1' ^-S^>^T:>-^^if- {m±Mny ^ )\^Mtm) CJ; 

0 8 4"© raaeij (iMt^MfeM^i^TOT-fe »3s rA549j 

sa-e^ t) s rsw480j (iisjiia^^s^mT-fe »9 . rRajij {i7>'-dr h i; >y^iji 
d&*mt:fet3^ rM0LT-4j {i^>t4 u >^^^j«eifii?^ imm) m^mmx'$)<o 

. rK-562j liflt4#Mt4aifil^d3*ttT-fe rHeLaS3j it^'^imB^^m 

m-^$>^s THLeoj {iM#iit4eifii^^*KiiiiST-feSo 

[ ^ WJ 7 ] y'^^K K DNA©#I^ 

VRK14ocfct>-VRK2©^=J— T^^-O^^flM^^tfcDNA^^. ^tt^'tiVRKl SlT'^^'v' 
-(iE?'J#-^ : 2 VRKl MzT^^^-mn^^ : 2 2 ). ^ci:t>-VRK2 Sir 

^-r -^-(lE^US-^ : 2 3)t. VRK2 Air^ x'-dE^iJ^-^ : 2 4 )^fflVA7tPCR 
{3J:^)^ t hJJ^J/aflfMa^polyA^RNAJ: tt^fiJcUfecDNAA^^igfliSbfeo 
i^^s r^-Y x'-cD*i§B{3MJ!jaLfcNotI-9--r hT'iaiift. T**P— >^':f;^«Mr7lc 
llJ^zJ:oTiELl^i:^^X^^#oDNA^>t<&MS^Ufco an^. l:toNotIT"t:0 
»tL> u 7;i-;^7T^— fe7ClAP(^v@jti±^)i::J; ym^tLtc 
pCOS^^^— (cMtf^3i/u/fo dCD-K^^— (iEFlarP^-^ — <&^-^> jEfa^feni 
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D->(pcos/vRKiw, pcos/vRK2w)<&M^Rb^ m^cDm^mm.'p. ^^tji^^mm 

h'{i> l:XrcDmiZLXmmLtzo -r^^ct)-^. pCOS/VRKlw^JctlfpCOS/VRKZwr 

i^mmsong^mmtL. ^n^nwu mciy^ ^ ^-m^m^ : 2 6) 

^VRKl MYCZr^'i' v-(iE?iJ#-^ : 2 7 ). i5=tt>*VRK2 MYCl^-^ ^ -x'-(iS^iJ#^ 
: 2 8)hVRK2 MYC2r^ x' — (iE^iJ#^ : 2 9 )$:fflV^fcPCR^C J; ^TC^tZtric- 

(Dm^M^^. rv-r v—(D5l5i^(C (tip L/iBamH I +l--f hT^^b. T:tfD— 

amHIT^irL. U 7 ;^ 7 t ^-4f /CIAP(^MitaM){3 J: t) U > 

^^b L pcDNA3-< ^ ^ - ( I nv i trogentt ii){cm^jiA/:^io f#^nfc-9-:^^n-> 
— ^ai> v>^ri)C t9> PCR:n-5 — D — XpcDN 

A3/VRKlmyc , pcDNA3/VRK2myc ) ^ M^;^ L J-^l ffl V > o 

:^mmi^X^. ^;i/^^7r>-S- h^>;^7zii^— l2(GST)^>^^^M^i©i!fe^ 

. pC0S/VRKlwjb'J:W0S/VRK2wr^^ ^ KDNA<g:$|^ i: ^ti^tlVRKl HSr^ 
^-{iB?'J#-^ : 3 0 )hVRKl H4-7-^ ^ ^-(lej^iJS"^ : 3 1 ). iDctt>'VRK2 H3 
v-(iE^iJS-^ : 3 2 )^VRK2 H47-^-i' "x-— (iB?iJ#-^ : 3 3 )<l:ffll^fePCR 
CcJ:oTs 3— ^^'Mfet^iiilBtfeo c:©tillIg0tI^^ 7"^ "v-® Evirate 
{^inL:tBainHI-9--r hTia^Ls T:;tf o-;^mmv7)cffli)(c J; t> IE b V^•t^-^ X^J^-oD 
NArTM-5:lt$!^b}to cn^> $>?>*^b*?)BajnHITt;[JiTbx U 7 ;r;^:7 T^ — 

-fe7CIAP(^^iJgtt^){3 ct D U >@g^bbfepGEX-5X-l-<^i$' -(Pharmacia 

PCRni^ -fcA ^*<D^^*s^l^ ^ D — XpGEX/VRKlw, pGEX/VRK2w) ^MIR bJiAP^®^ 

^7t. :ir:'— fe-M^rJ^gP^iE{CiJ{taM^ATP*g^tl--r h ^ #A b 7t D - > 
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(iE?'J#^ : 2CDT^ yitiS?'J®71#g®Lys^Trp{zSi;^)®<^ii{is Chameleon" 
Double- Stranded Site-Directed Mutagenesis Kit(STRATAGENEttM)^ffl liX 
TcDai^tfoTto ttiit>io. pGEX/VRKlw7°^X ^ KDNAI^l//gh^ VRKl KWl^^-T 
x'-(iE^'J#^ : 3 4). v-T-fe^Selectl7*^^^-(iE^il 
: 3 5)<&?1^L. CtL^5^Pp^^.^f,1-?)Ch{Cj;^-tt^«b/io Cltt>&. 

(Dy"^y^l KDNA^t;jrrLs XLmutSn > > h Mlflat^^iA L:to — n$fertf*tgMb 

(pGEX/VRKlK71W) L feo 

pcDNA3/VRKlmycr^X ^ KDNA. J;r>'pcDNA3r^ ;^ ^ KDNA®^^10/zg<&. Sup 
erFect (Qiagenttii) ^m^^rz:^mz X K) . COSimmi^mX ( h 7 ^ 

3>) L;to -T'&JtD*). ifi^io*fii(^cos7^fls<&iocm5^'r viiZBf -mmmL 

fz'i&. 10//g®r^7. S. FDNAh60//l®SuperFectcDvg-&i^<S:»L. |;^3B§Ptg±&# 

h U 7°fy>-EDTAvl5T-{iA5LTIl]iKLfco PBST W<&-J^i5fe^ bfcft. RIPA^^'^y 
7r-(lXNP-40. lOmM h 'J ^-JgitpH7.2. 0.1%7=':^=>ri>=i-;u^:M- 'J •!7 A. 
0.1% SDS. 0.15M ig'^b:^ h U '!7A, ImM EDTA. 10//g/mlTr D ^r: ImM PMSF 

?t^SDS>:/;i/mmM(SDS-PAGE)(CJ; »5^^L. jjtc-Myclnf* (SANTA CRUZttM) 
^fflV^T'^7^^^>7"□ -yT^-f >^*>£^f a pcDNAS/VRKlmycr^X ^ KDNA^^ h 
^>;^:7i^ V3 >L:tJS^(c^f^^fi^{Z$^50kDaCD/^*> K^iin. VRKlmyc^ 

pCOS/VRKlwr^;^ = KDNA. i5<i:t>*pC0Sr^;^ ^ KDNA®i|^7.5>ag^\ ti 
^yfr—^y ^ U >fliWDOTAP(^— U -v•>/^-l' AttM)^^ {c J: NIH 
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3T3J|EBlia{-#AL7^o h ^ >X 7 ^ s >f^> tg«?i5{3^?i)S500//g/ml®G418 

(GiBco-BRUiii) ^mmT^ztizji^fD. nmmi^^ntzmm(Dm^^n-^tzo 

^ y^^'iT-otio ^cD^^. pCOS/VRKiwr^ ^ KDNA^ h ^ >;^:7 ^i^^e/s > 

L-tf#^n^cW:7-— VRKl mRNA*5^^1UTl^?):li:A^'?^^s^.^nfc (HI 

(13 D^-T<>'-fe>r ) o rtiilO^. 2xl0'f®©»^. B!ll)5¥bfe0.4% SeaPlaqueT 
5^fD-;^ i'^mm-tm.) ^^tsmt>iy^\^%ria^m. DMEM (^*;u^>;/=J^'i£^-y;i/ 

:in^0.53% SeaPlaqueT:*jD — X. 105^-^ ^>llfej;Elfil^i^ DM 
EM(C J: o T L 7t ^" h A T P — © ± t; L o 2M?^ (5 if Jg« ^ ^f o 
H^-r^^s pCOS/VRKlwr^>^ ^ KDNA^ h^>X:7:n^i^3>T^ch{cj:oT 

05^§V^M=3D--*^#ii^ffJ/^5c^tLTl^:^Co CcD:ii:*^e>s VRK1^31fy^Ja-r 
:2)C1 i9s W{3^S^(:t^5£f5t4*^4-;te>ti^c^*s^i^^tLfe (Hll) o 

<7)VRK1^ >/^^K^^Ja^-y-s M^^tTofco -r^tot). ±HBpGEX/VRKlw. *5ct 
t>-pGEX/VRKlK71wr^X ^ FDNA^{S*# tT V^^:;^jiiSDH5a1*^. 2xYTtgtt!ll0ml4' 
-e37°C-B^tS«Lfe^s C©-gp^iffc^2xYTtgi|flT"100f^{z#f^b. 600nm{ci3 
{t^0D;bS0.6(Z^cS^T'37°CT'tg«<&M{t;to ^(Omm V l^;^-^-D(- 
)-^:r ^ h If ^ ^ v' h' ) ^I^^MJS0.1mM{r7&i,ct ^ ^^tctg*^^ 
nWim\-yfzo ;«c^S^ia/CWzJ: 1% TritonX-100. 1% Tween 20. PBStc^J 

tL^c^^M. i3J;t>*^IIM®VRKi^>;^^M>&*Si!iL:^co 

SDS-PAGE{C*^lts ^- v-i— (CBB)^fe$tTV^. ■M]^^fitl?.Lfc (012) o ^7t|s] 
li(zLT. GST^>/1^K. i>J^t>"GST-IkBa^>/-^^K4;^n^nBlilMb/io 
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^iS^(pH7.2) . ImM i^'^ytXly^ h— ;i/(DTT). 2niM feSl^tilOmM -Mti^yir 
>(Mg, Mn, Zn, Ca). SM^>^^^M ~5>ag. [r-='P]ATP 3000Ci/inM, lOmCi/m 
l(T-x'v-^AttM) l>ulT'^M50>wli:LTtT-^;to ^fcs v^< -^A^co^S^tw^sv^ 
Xlt^'^^y y T—mtLX. 40mM pH7.4. ImM DTT. 2.5mM EGU^m^^tzo 

> (Sigmaa^) s >iMat4^>>'^^K/MBP(Sigma^4^). GST. GST-IkBa 

. aei>*{3lkBa®C*fniJ^r5^ Kda^'J*-^ : 36) <&fflV^. lOmM MgcDi^^ETTST'C 
. SO^rB^CDSi^Tx^^f o/co ;SiJ&v«^SDS-PAGE(C*^(:)-s ^) >m:it^ntz^ 
cDfifeS^r£t4^BAS2000IIM-Y tT-T ^ — > ^ -tf-C s±^X7 -f 

kBa^ >ig^bt-^*/^)^^^^tL/t (mis) o Ji^ATP*S^g|5^u(3'^^>^2»A 

bfc^^vRKl^ffll^/^tl^(3^i'; i^mit\tm^^n-r. i:A-^vRKi*s-ii5 

oTGST^ >y^^KJi±< U >^fb^n^<.^:I GST-IkBa^ >/'^^M{3i5 

(t^U>M{i. GSTgi5te-e{i^ <. IkBa^>^^^!«l*lT'SecioTl^?)^®^% 

ikB a m^'mmBm=f-x ^ ?>NF-kB m.'^it^w^m.-t s c (c ct d m-v.i(Dmt^ 

ft{w$lJ^2PLTl^i)H^T-fe■^) i:#X.e.nTV^i)o ^Tt. IkB a g ij >gg^b^ 
n^C ^{C J; D3i^A^^c^>^N-^K^M^^{tT^fSLs NF-kBA5<ij?SJ(^tLi)Cl i: 
J; D rSfi^b-r ^ iic ^ ^ ^MA^Ji: < Sit Ati ^ nx ^ o NF-kB{i/A$EK©^5gS 

TlkBa^ U ym\:,-r^^i-—'^\±^^m.M(Dm^^^>i LTfigT-fe^o VRKl{i 
in vitro{zi3V^TIkBa^^< U >^{b-r ^rSti ^*T^ C J: in vivo{34o 
V^T*)IkBa<S: U >^'fbri>C ^itc J; D . NF-kBOrSmbtzS^-^ UT Riefei^A^ 
#xe>tLSo cfcoT. VRKl®=3f-:^— tfrSt4<&PflS1-S-^. fe^V^{i^>^^^'M 

VRKl U >g?fb(^*5{t^ -fiffi*5^;i->cDgA}<t4<&t^fl^ L;^c (E114) o 

.9829552A1J_> 



wo 98/29552 PCT/JP97/04855 

20 

m2inMs ^al.^(±10IIlM®=S■II:l^ffi*^^>(Mg, Mn, Zn, Ca)®i^ffiTT-s SK^> 
^ (i^ o T *5 1) . 1^ {cMn^ffiT (I ^ V NrStS T d ^ ^ ^i: o o 

{■mMM 1 0 ] vRKi^ y)^^'^\zn^^m^o:,{'^^ 

^fflV^T7'7^ :^^^M^b/ro VRKl < fg?i LT l^ S C -1f >fj?*/f t3 

J; ^ V ^ § K562Ji|BflacD$lBflamm ffl V ^ T ^ ^ > M W ^ ^T ^ C 5 
. ^^SI^50kDaCDi^>^;i/M > h'*5^^^tL. VRKl^ ^ M?:it$^et)tC|?.I§£ U 

-c\^^^(o}L^yLh^fz (mis) o 
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( 1 ) mSMAR;^ : ^j^^tttt^^^^^^W^pfr 

( 2 ) mmco^^'' : IffM^-fe U >/Xb;i-->^:^--fe'M{EHF 

( 3 ) Mm^^ : C1-805PCT 

( 4 ) mSIS-^ : 

(5) mm : 

(6) fS^IScD* h^'5:o;taiE@<& LfcS^^DcktrmMS^ : B*IS^ 
-357864^ 

(7) fS$tB : ¥^8^1 2M2 6B 

(8) ia?'J®l^ : 3 7 

iS^'JS-^ : 1 
lE^'JOft^ : 1662 

is^yosi : 

iS^iJ®!!^. : cDNA to mRNA 

Wi^^^-rm^: CDS 

#^£<uS: 76.. 1266 
IE ?<J 

CCGAGTTACG AGTCGGCGAA AGCGGCGGGA AGTTCGTACT GGGCAGAACG CGACGGGTCT 60 
GCGGCTTAGG TGAAA ATG CCT CGT GTA AAA GCA GCT CAA GCT GGA AGA CAG 111 
Met Pro Arg Val Lys Ala Ala Gin Ala Gly Arg Gin 
1 5 10 

AGC TCT GCA AAG AGA CAT CTT GCA GAA CAA TTT GCA GTT GGA GAG ATA 159 
Ser Ser Ala Lys Arg His Leu Ala Glu Gin Phe Ala Val Gly Glu He 

15 20 25 

ATA ACT GAC ATG GCA AAA AAG GAA TGG AAA GTA GGA TTA CCC ATT GGC 207 
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lie Thr Asp Met Ala Lys Lys Glu Trp Lys Val Gly Leu Pro He Gly 

30 35 40 

CAA GGA GGC TTT GGC TGT ATA TAT CTT GCT GAT ATG AAT TCT TCA GAG 255 
Gin Gly Gly Phe Gly Cys lie Tyr Leu Ala Asp Met Asn Ser Ser Glu 
45 50 55 60 

TCA GTT GGC AGT GAT GCA CCT TGT GTT GTA AAA GTG GAA CCC AGT GAC 303 
Ser Val Gly Ser Asp Ala Pro Cys Val Val Lys Val Glu Pro Ser Asp 

65 70 75 

AAT GGA CCT CTT TTT ACT GAA TTA AAG TTC TAC CAA CGA GCT GCA AAA 351 
Asn Gly Pro Leu Phe Thr Glu Leu Lys Phe Tyr Gin Arg Ala Ala Lys 

80 85 90 

CCA GAG CAA ATT CAG AAA TGG ATT CGT ACC CGT AAG CTG AAG TAC CTG 399 
Pro Glu Gin He Gin Lys Trp He Arg Thr Arg Lys Leu Lys Tyr Leu 

95 100 105 

GGT GTT CCT AAG TAT TGG GGG TCT GGT CTA CAT GAC AAA AAT GGA AAA 447 
Gly Val Pro Lys Tyr Trp Gly Ser Gly Leu His Asp Lys Asn Gly Lys 

110 115 120 

AGT TAC AGG TTT ATG ATA ATG GAT CGC TTT GGG AGT GAC CTT CAG AAA 495 
Ser Tyr Arg Phe Met He Met Asp Arg Phe Gly Ser Asp Leu Gin Lys 
125 130 135 140 

ATA TAT GAA GCA AAT GCC AAA AGG TTT TCT CGG AAA ACT GTC TTG CAG 543 
He Tyr Glu Ala Asn Ala Lys Arg Phe Ser Arg Lys Thr Val Leu Gin 

145 150 155 

CTA AGC TTA AGA ATT CTG GAT ATT CTG GAA TAT ATT CAC GAG CAT GAG 591 
Leu Ser Leu Arg He Leu Asp He Leu Glu Tyr He His Glu His Glu 

160 165 170 

TAT GTG CAT GGA GAT ATC AAG GCC TCA AAT CTT CTT CTG AAC TAC AAG 639 
Tyr Val His Gly Asp He Lys Ala Ser Asn Leu Leu Leu Asn Tyr Lys 
175 180 185 



BNSDOCID; <WO 9829552A1_I_> 



wo 98/29552 



PCT/JP97/04855 



23 

AAT CCT GAC CAG GTG TAG TTG GTA GAT TAT GGC CTT GCT TAT CGG TAG 687 
Asn Pro Asp Gin Val Tyr Leu Val Asp Tyr Gly Leu Ala Tyr Arg Tyr 

190 195 200 

TGG GGA GAA GGA GTT CAT AAA GAA TAG AAA GAA GAC GGC AAA AGA TGT 735 
Gys Pro Glu Gly Val His Lys Glu Tyr Lys Glu Asp Pro Lys Arg Gys 
205 210 215 220 

GAC GAT GGC ACT ATT GAA TTG ACG AGG ATG GAT GGA CAG AAT GGT GTG 783 
His Asp Gly Thr He Glu Phe Thr Ser He Asp Ala His Asn Gly Val 

225 230 235 

GGC CCA TGA AGA GGT GGT GAT TTG GAA ATA CTT GGT TAT TGG. ATG ATG 831 
Ala Pro Ser Arg Arg Gly Asp Leu Glu He Leu Gly Tyr Gys Met He 

240 245 250 

GAA TGG CTT ACT GGC CAT CTT GGT TGG GAG GAT AAT TTG AAA GAT CCT 879 
Gin Trp Leu Thr Gly His Leu Pro Trp Glu Asp Asn Leu Lys Asp Pro 

255 260 265 

AAA TAT GTT AGA GAT TCC AAA ATT AGA TAG AGA GAA AAT ATT GCA AGT 927 
Lys Tyr Val Arg Asp Ser Lys He Arg Tyr Arg Glu Asn He Ala Ser 

270 275 280 

TTG ATG GAC AAA TGT TTT CCT GAG AAA AAC AAA CCA GGT GAA ATT GGC 975 
Leu Met Asp Lys Gys Phe Pro Glu Lys Asn Lys Pro Gly Glu He Ala 
285 290 295 300 

AAA TAG ATG GAA ACA GTG AAA TTA GTA GAC TAG ACT GAA AAA GCT CTT 1023 
Lys Tyr Met Glu Thr Val Lys Leu Leu Asp Tyr Thr Glu Lys Pro Leu 

305 310 315 

TAT GAA AAT TTA GGT GAG ATT GTT TTG GAA GGA CTA AAA GGT ATA GGA 1071 
Tyr Glu Asn Leu Arg Asp He Leu Leu Gin Gly Leu Lys Ala He Gly 

320 325 330 

AGT AAG GAT GAT GGC AAA TTG GAC CTC AGT GTT GTG GAG AAT GGA GGT 1119 
Ser Lys Asp Asp Gly Lys Leu Asp Leu Ser Val Val Glu Asn Gly Gly 
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335 340 345 

TTG AAA GCA AAA ACA ATA ACA AAG AAG CGA AAG AAA GAA ATT GAA GAA 1167 
Leu Lys Ala Lys Thr He Thr Lys Lys Arg Lys Lys Glu lie Glu Glu 

350 355 360 

AGC AAG GAA CCT GGT GTT GAA GAT ACG GAA TGG TCA AAC ACA CAG ACA 1215 
Ser Lys Glu Pro Gly Val Glu Asp Thr Glu Trp Ser Asn Thr Gin Thr 
365 370 375 380 

GAG GAG GCC ATA CAG ACC CGT TCA AGA ACC AGA AAG AGA GTC CAG AAG 1263 
Glu Glu Ala He Gin Thr Arg Ser Arg Thr Arg Lys Arg Val Gin Lys 

385 390 395 

TAATTCAGAT GCTGTGAACC AGATTTCCTT TTCTTTGTTT TCTTTTGACT TTTTTCTCCT 1323 
TTTCTGTTAG AACTGTTTTA TTTTCCTGTG AGTCTTGCGA GGTGGAATTA ATGATTAAAT 1383 
ACTCATGTGT TCAGAAAACA TAAACTTTTT TTATAAAAAT ATTTTGTACA ATTCATTAAA 1443 
GGCTAATTTA TGAAATTTGA AAATCTTCAG GTTATACTCC TTAAGTTATC CCAAAGCCGT 1503 
GTGTTTGTGA TGTTTTGGAG TACATATATA TGAAAATTAT TATGACACGC ACTTTTCTAA 1563 
TCATTGTACA TTTCTCAGAG TGGATAAAAA TGTTTGACAA AGTCCTCACT TTTAAGGAAA 1623 
TGCAAAGCTT AAAATAAAAC TCTCTTTTGT TTGATGCAG 1662 

iS^iJ#^ : 2 
Em(D^^ : 396 

Met Pro Arg Val Lys Ala Ala Gin Ala Gly Arg Gin 
15 10 
Ser Ser Ala Lys Arg His Leu Ala Glu Gin Phe Ala Val Gly Glu He 

15 20 25 

He Thr Asp Met Ala Lys Lys Glu Trp Lys Val Gly Leu Pro He Gly 
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30 35 40 

Gin Gly Gly Phe Gly Cys lie Tyr Leu Ala Asp Met Asn Ser Ser Glu 
45 50 55 60 

Ser Val Gly Ser Asp Ala Pro Cys Val Val Lys Val Glu Pro Ser Asp 

65 70 75 

Asn Gly Pro Leu Phe Thr Glu Leu Lys Phe Tyr Gin Arg Ala Ala Lys 

80 85 90 

Pro Glu Gin He Gin Lys Trp He Arg Thr Arg Lys Leu Lys Tyr Leu 

95 100 105 

Gly Val Pro Lys Tyr Trp Gly Ser Gly Leu His Asp Lys Asn Gly Lys 

110 115 120 

Ser Tyr Arg Phe Met He Met Asp Arg Phe Gly Ser Asp Leu Gin Lys 
125 130 135 140 

He Tyr Glu Ala Asn Ala Lys Arg Phe Ser Arg Lys Thr Val Leu Gin 

145 150 155 

Leu Ser Leu Arg He Leu Asp He Leu Glu Tyr He His Glu His Glu 

160 165 170 

Tyr Val His Gly Asp lie Lys Ala Ser Asn Leu Leu Leu Asn Tyr Lys 

175 180 185 

Asn Pro Asp Gin Val Tyr Leu Val Asp Tyr Gly Leu Ala Tyr Arg Tyr 

190 195 200 

Cys Pro Glu Gly Val His Lys Glu Tyr Lys Glu Asp Pro Lys Arg Cys 
205 210 215 220 

His Asp Gly Thr He Glu Phe Thr Ser He Asp Ala His Asn Gly Val 

225 230 235 

Ala Pro Ser Arg Arg Gly Asp Leu Glu He Leu Gly Tyr Cys Met He 

240 245 250 

Gin Trp Leu Thr Gly His Leu Pro Trp Glu Asp Asn Leu Lys Asp Pro 
255 260 265 
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Lys Tyr Val Arg Asp Ser Lys He Arg Tyr Arg Glu Asn He Ala Ser 

270 275 280 

Leu Met Asp Lys Cys Phe Pro Glu Lys Asn Lys Pro Gly Glu He Ala 
285 290 295 300 

Lys Tyr Met Glu Thr Val Lys Leu Leu Asp Tyr Thr Glu Lys Pro Leu 

305 310 315 

Tyr Glu Asn Leu Arg Asp He Leu Leu Gin Gly Leu Lys Ala He Gly 

320 325 330 

Ser Lys Asp Asp Gly Lys Leu Asp Leu Ser Val Val Glu Asn Gly Gly 

335 340 345 

Leu Lys Ala Lys Thr He Thr Lys Lys Arg Lys Lys Glu He Glu Glu 

350 355 360 

Ser Lys Glu Pro Gly Val Glu Asp Thr Glu Trp Ser Asn Thr Gin Thr 
365 370 375 380 

Glu Glu Ala He Gin Thr Arg Ser Arg Thr Arg Lys Arg Val Gin Lys 
385 390 395 

IB^iJS-^ : 3 
ia^U®:M^ : 1833 

iS?iJ®M*M : cDNA to mRNA 

!it^WL^m-rm^: cos 

^miW: 131.. 1657 
IB n 

CTGCACTGCG AGGCCGACGC AGCTGGAGAG AAGTTAGGCA GGTCCTAGGG AGGGCAGGCT 60 
CGAGTGCTGG GCCCGCCTCC CCGCGGGACT GTAGGCCCGG GGGCTCCGCC TCGTCGCAGC 120 
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GGCAGAAGTG ATG CCA CCA AAA AGA AAT GAA AAA TAC AAA CTT CCT ATT 169 
Met Pro Pro Lys Arg Asn Glu Lys Tyr Lys Leu Pro He 
1 5 10 

CCA TTT CCA GAA GGC AAG GTT CTG GAT GAT ATG GAA GGC AAT GAG TGG 217 
Pro Phe Pro Glu Gly Lys Val Leu Asp Asp Met Glu Gly Asn Gin Trp 

15 20 25 

GTA CTG GGC AAG AAG ATT GGC TCT GGA GGA TTT GGA TTG ATA TAT TTA 265 
Val Leu Gly Lys Lys He Gly Ser Gly Gly Phe Gly Leu He Tyr Leu 
30 35 40 45 

GCT TTC CCC ACA AAT AAA CCA GAG AAA GAT GCA AGA CAT GTA GTA AAA 313 
Ala Phe Pro Thr Asn Lys Pro Glu Lys Asp Ala Arg His Val Val Lys 

50 55 60 

GTG GAA TAT CAA GAA AAT GGC CCG TTA TTT TCA GAA CTT AAA TTT TAT 361 
Val Glu Tyr Gin Glu Asn Gly Pro Leu Phe Ser Glu Leu Lys Phe Tyr 

65 70 75 

CAG AGA GTT GCA AAA AAA GAC TGT ATC AAA AAG TGG ATA GAA CGC AAA 409 
Gin Arg Val Ala Lys Lys Asp Cys He Lys Lys Trp He Glu Arg Lys 

80 85 90 

CAA CTT GAT TAT TTA GGA ATT CCT CTG TTT TAT GGA TCT GGT CTG ACT 457 
Gin Leu Asp Tyr Leu Gly He Pro Leu Phe Tyr Gly Ser Gly Leu Thr 

95 100 105 

GAA TTC AAG GGA AGA AGT TAC AGA TTT ATG GTA ATG GAA AGA CTA GGA 505 
Glu Phe Lys Gly Arg Ser Tyr Arg Phe Met Val Met Glu Arg Leu Gly 
110 115 120 125 

ATA GAT TTA CAG AAG ATC TCA GGC CAG AAT GGT ACC TTT AAA AAG TCA 553 
lie Asp Leu Gin Lys He Ser Gly Gin Asn Gly Thr Phe Lys Lys Ser 

130 135 140 

ACT GTC CTG CAA TTA GGT ATC CGA ATG TTG GAT GTA CTG GAA TAT ATA 601 
Thr Val Leu Gin Leu Gly He Arg Met Leu Asp Val Leu Glu Tyr He 
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145 150 155 

CAT GAA AAT GAA TAT GTT CAT GGT GAT GTA AAA GCA GCA AAT CTA CTT 649 
His Glu Asn Glu Tyr Val His Gly Asp Val Lys Ala Ala Asn Leu Leu 

160 165 170 

TTG GGT TAC AAA AAT CCA GAC CAG GTT TAT CTT GCA GAT TAT GGA CTT 697 
Leu Gly Tyr Lys Asn Pro Asp Gin Val Tyr Leu Ala Asp Tyr Gly Leu 

175 180 185 

TCC TAC AGA TAT TGT CCC AAT GGG AAC CAC AAA CAG TAT CAG GAA AAT 745 
Ser Tyr Arg Tyr Cys Pro Asn Gly Asn His Lys Gin Tyr Gin Glu Asn 
190 195 200 205 

CCT AGA AAA GGC CAT AAT GGG ACA ATA GAG TTT ACC AGC TTG GAT GCC 793 
Pro Arg Lys Gly His Asn Gly Thr lie Glu Phe Thr Ser Leu Asp Ala 

210 215 220 

CAC AAG GGA GTA GCC TTG TCC AGA CGA AGT GAC GTT GAG ATC CTC GGC 841 
His Lys Gly Val Ala Leu Ser Arg Arg Ser Asp Val Glu He Leu Gly 

225 230 235 

TAC TGC ATG CTG CGG TGG TTG TGT GGG AAA CTT CCC TGG GAA CAG AAC 889 
Tyr Cys Met Leu Arg Trp Leu Cys Gly Lys Leu Pro Trp Glu Gin Asn 

240 245 250 

CTG AAG GAC CCT GTG GCT GTG CAG ACT GCT AAA ACA AAT CTG TTG GAC 937 
Leu Lys Asp Pro Val Ala Val Gin Thr Ala Lys Thr Asn Leu Leu Asp 

255 260 265 

GAG CTC CCC CAG TCA GTG CTT AAA TGG GCT CCT TCT GGA AGC AGT TGC 985 
Glu Leu Pro Gin Ser Val Leu Lys Trp Ala Pro Ser Gly Ser Ser Cys 
270 275 280 285 

TGT GAA ATA GCC CAA TTT TTG GTA TGT GCT CAT AGT TTA GCA TAT GAT 1033 
Cys Glu lie Ala Gin Phe Leu Val Cys Ala His Ser Leu Ala Tyr Asp 

290 295 300 

GAA AAG CCA AAC TAT CAA GCC CTC AAG AAA ATT TTG AAC CCT CAT GGA 1081 
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Glu Lys Pro Asn Tyr^Gln Ala~Leu l7s Lys Tie Leu AsnTro His Gly 

305 310 315 

ATA CCT TTA GGA CCA CTG GAG TTT TCC ACA AAA GGA CAG AGT ATA AAT 1129 
lie Pro Leu Gly Pro Leu Asp Phe Ser Thr Lys Gly Gin Ser He Asn 

320 325 330 

GTC CAT ACT CCA AAC AGT CAA AAA GTT GAT TCA CAA AAG GCT GCA ACA 1177 
Val His Thr Pro Asn Ser Gin Lys Val Asp Ser Gin Lys Ala Ala Thr 

335 340 345 

AAG CAA GTC AAC AAG GCA CAC AAT AGG TTA ATC GAA AAA AAA GTC CAC 1225 
Lys Gin Val Asn Lys Ala His Asn Arg Leu He Glu Lys Lys Val His 
350 355 360 365 

AGT GAG AGA AGC GCT GAG TCC TGT GCA ACA TGG AAA GTG CAG AAA GAG 1273 
Ser Glu Arg Ser Ala Glu Ser Cys Ala Thr Trp Lys Val Gin Lys Glu 

370 375 380 

GAG AAA CTG ATT GGA TTG ATG AAC AAT GAA GCA GCT CAG GAA AGC ACA 1321 
Glu Lys Leu He Gly Leu Met Asn Asn Glu Ala Ala Gin Glu Ser Thr 

385 390 395 

AGG AGA AGA CAG AAA TAT CAA GAG TCT CAA GAA CCT TTG AAT GAA GTA 1369 
Arg Arg Arg Gin Lys Tyr Gin Glu Ser Gin Glu Pro Leu Asn Glu Val 

400 405 410 

AAC AGT TTC CCA CAA AAA ATC AGC TAT ACA CAA TTC CCA AAC TCA TTT 1417 
Asn Ser Phe Pro Gin Lys He Ser Tyr Thr Gin Phe Pro Asn Ser Phe 

• 415 420 425 

TAT GAG CCT CAT CAA GAT TTT ACC AGT CCA GAT ATA TTC AAG AAG TCA 1465 
Tyr Glu Pro His Gin Asp Phe Thr Ser Pro Asp He Phe Lys Lys Ser 
430 435 440 445 

AGA TCT CCA TCT TGG TAT AAA TAC ACT TCC ACA GTC AGC ACG GGG ATC 1513 
Arg Ser Pro Ser Trp Tyr Lys Tyr Thr Ser Thr Val Ser Thr Gly He 
450 455 460 
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ACA GAC TTA GAA ACT TCA ACT GGA CTT TGG CCT ACA ATT TCC CAG TTT 1561 
Thr Asp Leu Glu Ser Ser Thr Gly Leu Trp Pro Thr He Ser Gin Phe 

465 470 475 

ACT CTT AGT GAA GAG ACA AAC GCA GAT GTT TAT TAT TAT CGC ATC ATC 1609 
Thr Leu Ser Glu Glu Thr Asn Ala Asp Val Tyr Tyr Tyr Arg He He 

480 485 490 

ATA CCT GTC CTT TTG ATG TTA GTA TTT CTT GCT TTA TTT TTT CTC 1654 
He Pro Val Leu Leu Met Leu Val Phe Leu Ala Leu Phe Phe Leu 

495 500 505 

TGAAGATGAT ACCAAAATTC CTTTTGATAA TTTTTTAAGT TTCCAGCTCT TCACCGAAAT 1714 
GTTGTATTCT TATTTCAGTG TTTCCTTCCA GACATTTTTA AGGTAATTGG CTTTAAAAAG 1774 
AGAACATATT TTAACAAAGT TTGTGGACAC TCTAAAAAAT AAAATTGCTT TGTACTAGT 1833 

i5^J#-^ : 4 
i5^'J®fi^ : 508 

Met Pro Pro Lys Arg Asn Glu Lys Tyr Lys Leu Pro He 
1 5 10 

Pro Phe Pro Glu Gly Lys Val Leu Asp Asp Met Glu Gly Asn Gin Trp 

15 20 25 

Val Leu Gly Lys Lys He Gly Ser Gly Gly Phe Gly Leu He Tyr Leu 
30 35 40 45 

Ala Phe Pro Thr Asn Lys Pro Glu Lys Asp Ala Arg His Val Val Lys 

50 55 60 

Val Glu Tyr Gin Glu Asn Gly Pro Leu Phe Ser Glu Leu Lys Phe Tyr 
65 70 75 
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Gin Arg Val Ala Lys Lys Asp Cys He Lys Lys Trp He Glu Arg Lys~ 

80 85 90 

Gin Leu Asp Tyr Leu Gly He Pro Leu Phe Tyr Gly Ser Gly Leu Thr 

95 100 105 

Glu Phe Lys Gly Arg Ser Tyr Arg Phe Met Val Met Glu Arg Leu Gly 
110 115 120 125 

He Asp Leu Gin Lys He Ser Gly Gin Asn Gly Thr Phe Lys Lys Ser 

130 135 140 

Thr Val Leu Gin Leu Gly He Arg Met Leu Asp Val Leu Glu Tyr He 

145 150 155 

His Glu Asn Glu Tyr Val His Gly Asp Val Lys Ala Ala Asn Leu Leu 

160 165 170 

Leu Gly Tyr Lys Asn Pro Asp Gin Val Tyr Leu Ala Asp Tyr Gly Leu 

175 180 185 

Ser Tyr Arg Tyr Cys Pro Asn Gly Asn His Lys Gin Tyr Gin Glu Asn 
190 195 200 205 

Pro Arg Lys Gly His Asn Gly Thr He Glu Phe Thr Ser Leu Asp Ala 

210 215 220 

His Lys Gly Val Ala Leu Ser Arg Arg Ser Asp Val Glu He Leu Gly 

225 230 235 

Tyr Cys Met Leu Arg Trp Leu Cys Gly Lys Leu Pro Trp Glu Gin Asn 

240 245 250 

Leu Lys Asp Pro Val Ala Val Gin Thr Ala Lys Thr Asn Leu Leu Asp 

255 260 265 

Glu Leu Pro Gin Ser Val Leu Lys Trp Ala Pro Ser Gly Ser Ser Cys 
270 275 280 285 

Cys Glu He Ala Gin Phe Leu Val Cys Ala His Ser Leu Ala Tyr Asp 

290 295 300 

Glu Lys Pro Asn Tyr Gin Ala Leu Lys Lys lie Leu Asn Pro His Gly 
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305 310 315 

He Pro Leu Gly Pro Leu Asp Phe Ser Thr Lys Gly Gin Sep He Asn 

320 325 330 

Val His Thr Pro Asn Ser Gin Lys Val Asp Ser Gin Lys Ala Ala Thr 

335 340 345 

Lys Gin Val Asn Lys Ala His Asn Arg Leu He Glu Lys Lys Val His 
350 355 360 365 

Ser Glu Arg Ser Ala Glu Ser Cys Ala Thr Trp Lys Val Gin Lys Glu 

370 375 380 

Glu Lys Leu He Gly Leu Met Asn Asn Glu Ala Ala Gin Glu Ser Thr 

385 390 395 

Arg Arg Arg Gin Lys Tyr Gin Glu Ser Gin Glu Pro Leu Asn Glu Val 

400 405 410 

Asn Ser Phe Pro Gin Lys He Ser Tyr Thr Gin Phe Pro Asn Ser Phe 

415 420 425 

Tyr Glu Pro His Gin Asp Phe Thr Ser Pro Asp He Phe Lys Lys Ser 
430 435 440 445 

Arg Ser Pro Ser Trp Tyr Lys Tyr Thr Ser Thr Val Ser Thr Gly He 

450 455 460 

Thr Asp Leu Glu Ser Ser Thr Gly Leu Trp Pro Thr He Ser Gin Phe 

465 470 475 

Thr Leu Ser Glu Glu Thr Asn Ala Asp Val Tyr Tyr Tyr Arg He He 

480 485 490 

He Pro Val Leu Leu Met Leu Val Phe Leu Ala Leu Phe Phe Leu 
495 500 505 

IB^'JS^ : 5 

: 22 

is^^ijcDSi : mm 
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iICDi$( : - - 

CTAATACGAC TCACTATAGG GC 22 

iB^'J#-^' : 6 
lE^iJOS^ : 21 

TGTAGCGTGA AGACGACAGA A 21 



iE^'J#^ : 7 
la^ij®:^^ : 21 

imm : 

TCGAGCGGCC GCCCGGGCAGG T "21 



i2^>J#^ : 8 
i2^!jcDft^ : 21 
MVn(Dm : 
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IE n 

AGGGCGTGGT GCGGAGGGCGG T 



21 



M^m(D&^ : 22 
K^'JOS : 

mcDm. : -^m 

CCAGGGTTTT CCCAGTCACG AC 



Emm-^ : 10 
iB^'J®^^ : 22 
iE^iJ®§^ : 

IE ^'J 

TCACACAGGA AACAGCTATG AC 

iE^'J#-^ : 11 
iE^iJcDS^ : 24 
lE^iJ^M : 
fI©iK : 

lE^iJcDM^ : ^COffeCD'ISSI? ^i^feDNA 
IS ^'J 
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TGTAGTtC^AG~AAGAAGATTT' GAGG 

iS^'J*^ : 12 
nmcDSi^ : 24 

mncDm : mm 
mcDm : 

ataatggatc gctttgggag tgac 
mvm^ : 13 

Mfi](DS:^ : 26 

la^ijcDS^ : mm. 

EmcDmm ^(DmcDmm -^/^Jcdna 
tgaaggtcgg agtcaacgga tttggt 

Emm^ : 14 
iS^'J©^^ : 24 

IE ^iJ 

catgtgggcc atgaggtcca ccac 
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24 



26 
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m.m^^ : 15 

IH^iJ©*^ : 27 

mm<Dm : ^m. 

IB ^'J 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

leJ^'JS-^ : 16 
iS?iJ©S^ : 24 

is^'jcDSi : mm. 
m(Dm. : 

GGATTTTCCT GATACTGTTT GTGG 24 

iE^'JS-^ : 17 
la^'JcD:^^ : 24 

^mcom : mm 

IH^U^flm : ^(Di^(Dmm ^^DNA 

la yij 

ACCACAAACA GTATCAGGAA AATC 24 

la^'J^^ : 18 
la^'J©:^^ : 24 
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IB^'J^M : M 

IE ?'J 

ACCTTTAAAA AGTCAACTGT CCTG 24 

: 19 

iE^'J©:^^ : 24 

lE^'JcDS : >l^ig 

IE ?'J 

AAAAATTATC AAAAGGAATT TTGG 24 



iE^'J#^ : 20 
iE^'J®:^^ : 25 
lE^UOS : ^i? 

: -^m 

IE n 

TTACTCTTAG TGAAGAGACA AACGC 25 



lE^'JS^ : 21 
iE?U©:R^ : 36 
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IE m 

AGCTGCGGCC GCGGTCTGCG GCTTAGGTGA AAATGC 36 

m^m^ : 22 
mn(DM^ : 36 

mncDm : mm 
m<Dm : -:^m 

m.n(Dmm : ^®<t!i®isit -^bedna 

IE ^'J 

AGCTGCGGCC GCAAAACAAA GAAAAGGAAA TCTGGT 36 

lE^'J*^ : 23 
lE^'JcO:^^ : 37 

iE^'j©§2 : mm 

IE ^iJ 

AGCTGCGGCC GCAAGTGATG CCACCAAAAA GAAATGA 37 

iE^J#-^ : 24 
iE3?'J®S$ : 36 
lE^'JOM : MSt 
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AGCTGCGGCC GCTGGAAGGA AACACTGAAA TAAGAA 

: 25 
§m(D&^ : 10 

IE ?^'J 

Glu Gin Lys Leu lie Ser Glu Glu Asp Leu 
1 5 10 

iS^iJ#-^ : 26 
: 33 

GATGGATCCG GTCTGCGGCT TAGGTGAAAA TGC 33 

: 27 
iE^iJ®^^ : 60 

sa?ij®§^ : mm 

IB 

GATGGATCCT TAGAGGTCTT CTTCTGAGAT GAGCTTCTGC TCCTTCTGGA CTCTCTTTCT 60 
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lE^'JcDfi^ : 33 

mncDm : 

GATGGATCCA GTGATGCCAC CAAAAAGAAA TGA 33 

ie^'J#-^ : 29 
lE^'J®:!^ : 60 

ti®^ : —^m 

IE ?'J 

GATGGATCCT TAGAGGTCTT CTTCTGAGAT GAGCTTCTGC TCGAGAAAAA ATAAAGCAAG 60 

iE^U#^ : 30 
iE^iJ®:^^ : 31 

iE^ij®M : mm. 
m(Dm. : 

iS^?'J®flM : ^<Dm(DmM -nfiJoDNA 
IE ^'J 

GATGGATCCC CATGCCTCGT GTAAAAGCAG C 31 
ia^'J#-^ : 31 
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iE^iJ®:^^ : 31 - - - ^ 

IB 

GATGGATCCC CCAAAGAAAA GGAAATCTGG T 31 

: 32 
la^'J®:!^ : 31 

m^mm mm. 

IB ?'J 

GATGGATCCC CATGCCACCA kkkk^kkkl^ A 31 

: 33 
IB^'J®;^^ : 31 

m.3\(Dm : mm 
$n(Dm. : 

m.no:>mm "^(Dmo^mm ^^kdna 

IB ^'J 

GATGGATCCC CACAACATTT CGGTGAAGAG C 31 

: 34 
iS^JO:^^ : 29 
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CCTTGTGTTG TATGGGTGGA ACCCAGTGA 

ia^<J#^ : 35 
la^'J©:^^ : 31 

Ei^iicom : mm 

le^'J©?!^ : ^(Di^cDmW. ^^DNA 
IE ^'J 

ACACCACGAT GCCTGGAGCA ATGGCAACAA C 
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ia^'J#^ : 36 
Eimo)^^ : 25 
la^iJOS-i : Tum 

la ?'J 

Met Leu Pro Glu Ser Glu Asp Glu Glu Ser Tyr Asp Thr Glu Ser Glu Phe Thr 

15 10 15 

Glu Phe Thr Glu Asp Glu Leu 
20 25 

ia^y#^ : 37 
Sa^'JCDfi^ : 19 
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IE 

Cys Gin Thr Glu Glu Ala He Gin Thr Arg Ser Arg Thr Arg Lys Arg Val Gin 

15 10 15 

Lys 
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5 . 173;S4<7)l^■m*^^ciBm©^>^■^^K^::3— KfSDNAo 

9 . mMmi7b^4(Di^rtit^izmm(D^>^^^mizm^-r^ifii^o 

1 0. ai^JlS {CH3f!6®DNA*) b < tt^®-g15(3^ri):^>5^-fe>::^DNAo 

1 1. m^mi7i^4<Di^irni}>izmm(D^>^^^n(D-t^) >/xuyi-->^-^ 

(a) ^^f^^fb^ti^^STTx m^min^4(Di^mtHzmm(D^>^-^^nt 

(b) (a) {3*5l^Tf^iJtl^n?^c:^:t— b'rS11<&^ m^it^m^^^T IZ^ 
^ M £D :3r :^ — b'rSft ^ iST ^ -y: S -fb-^l^ ^ MtR-r S XS. 
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T¥y^-\ 5' CTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGT 3' 

3' GGCCCGTCCA 5' 

5' TGTAGCGTGAAGACGACAGAAAGGGCGTGGTGCGGAGGGCGGT 3' 

3' GCCTCCCGCCA 5' 
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112 



[ Leu , 1 1 e , Val , Met , Phe , Ty r , Cys ] -Xaa- [ Hi s. Ty r ] -Xaa-Asp- [ Leu , 11 e , Val . 
Met, Phe,Tyr]-Lys-Xaa-Xaa-Asn-[Leu, Ile.Val , Met, Phe, Tyr. Cys]- [Leu, 
He, Val .Met, Phe, Tyr, Cys] -[Leu, lie, Val , Met, Phe, Tyr, Cys] 



B . 



[Leu, Ile.Val ]-Gly-Xaa-Gly-Xaa-[Phe,Tyr,Trp,Met,Gly,Ser,Thr,Asn,His] 
-[Ser.Gly, Ala]-Xaa-[Leu,Ile,Val ,Cys,Ala,Thr]-Xaa-Xaa-[Gly,Ser,Thr, 
Ala,Cys,Leu,ne,Val ,Met,Phe,Tyr]-Xaa(5 times or 18 times)-[Leu, He. 
Val .Met, Phe. Tyr, Trp, Cys. Ser.Thr, Ala, Arg]-[ Ala, Ile.Val , Pro]-[Leu, lie. 
Val,Met,Phe,Ala.Gly,Cys,Lys,Arg]-Lys 
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[13 ■ - - 



9 18 27 36 45 54 

5' ACC TGG GTG TIC CTA AGT ATA GGG GGT CTG GTC TAG ATG ACA AAA ATG GAA AAA 



T W V F L S I G G L V y M T K M I: K 
P G C vS * V * G V W S T * Q ■ K W K K 
LGVPKYRGSGLHDKNGKS 

63 72 81 90 99 108 

G'lT ACA GGT TFA TGA TAA TGG ATC GCT TTG GGA GTG ACC 'HC AGA AAA TAT ATG 



V T G L * * W I A L G V T F K K Y M 
.LQVYDNGSLWE*PSE Nl* 
YRFMIMDRFGSDLQKIYE 

117 126 135 144 153 162 

AAG CAA ATG CCA AAA GGT TTT CTC GGA AAA CTG TCT TGC AGC TAA GCT TAA GAA 



KQMPKGFLGKLS.CS*A*E 
SKCQKVFSENCLAAKLKN 
ANAKRFSRKTVLQLSLRI 

171 180 189 198 207 216 

ri'C TGG ATA TTC TGG AAT ATA TTC ACG AGC ATG AGT ATG TGC ATG GAG ATA TCA 



F W 1 F W N I F T S M S M C M E I S 
SGYSGIYSRA*VCAWRYQ 
LDILEYIHEHEYVHGDIK 

225 234 243 252 261 

AGG CCT CAA ATC TTC TTC TGA ACT ACA AGA ATC CTG ACC AGG TGT 3* 



KPQ1FF*TTRILTRC 
GLKSSSELQES*PG 
ASNLLLNYKNPDQV 
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m5 

10 20 30 40 50 

VRKl 1 MFRVKAAQAG KQSSAKRHLA EQFAVGlillT DMAKKEWKVG LPIGQGGFGC 50 

BIR 1 M NFQ-GLVLT DiNCKNQffVVG PLIGKGGFGS 50 

60 70 80 90 100 

VRKl 51 lYLADMNSSl: SVGSDAPCVV KVEPSDNGPL FTELKFYQRA AKPEQIQKWl 100 

BiR 51 lY TTNDiNNYVV KIEPKANGSL FTEQAFYTRV LKPSVIEEWK 100 

110 120 130 140 150 

VRKl 101 KTKKLKYLGV PKYWGSGLHD KNGKSYRFMl MDRFGSDLQK lYEANAKRFS 150 

BIR 101 KSHNIKHVGL ITCKAFGLYK SINVEYRFLV iXRLGADLDA VIRANNNRLP 150 

160 170 180 190 .200 

VRKl 151 RKTVLQLSLR ILDILEYIHE HEYVHGDIKA SNLLLNYKNP DOVYLVDYGL 200 

BIR 151 KRSVMLIGIE ILNTIQFMHE QGYSHGOtKA SNIVLDQIDK NKLYLVDYGL 200 

210 220 230 240 250 

VRKl 201 AYRYCPEGVH KEYKEDPKRC HDGTIEFTSI DAHiNGVAPSR RGDLEILGYC 250 

SIR 201 VSKraSNGEH VPFIRNPNKM DNGTLEFTP'l DSHKGYVVSR RCpLETLGYC 250 

260 270 280 .290 300 

VRKl 251 MIQWLTGHLP WED-NLKDP KYVKDSKIRY RENIASLMDK CFPEKNKPGE 300 

BIR 251 MIRWLGGILP ri'KlSETKNC ALVSATKQKY VNNTATLLMT SL— QYAPRE 300 

310 320 330 340 350 

VRKl 301 lAKYMETVKL LDYTEKPLYE NLRDILLQGL KAIGSKDDGK LDLSVVENGG 350 

BIR 301 LLQYITMV.NS LTYFEEPNYD EFRHILMQG 350 

360 370 380 390 400 

VRKl 351 LKAKTITKKR KKEIEESKEP GVEDTEWSNT QTEEAIQTRS RTRKRVQK. . 400 

BIR 351 VYY.. 400 
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10 20 30 40 50 

1 MPRVKAAQAG HQSSAKRHLA EQFAVGEIIT DMAKKCTKVG LPIGQGGFGC 50 

1 MPF KRNliKYKLP IPFPEGKVLD DMEGNQWVLG KKIGSGGFGL 50 

60 70 80 90 100 

51 lYLADMNSSE SVGSDAPCW KVEPSDiN'GPL FTELKFYQRA AKPEQIQKWI 100 
51 lYLA— FPTN KPEKDARHVV KVEYQENGPL FSELKFYQRV AKKDCIKKWl 100 

110 120 130 140 150 

101 RTRKLKYLGV PKYWGSGLHD KKGKSTOFMl MDRFGSDLQK lYEANAKRFS 150 
VRK2 101 ERKQLDYLGl PLFYGSGLTE FKGRSYRBIV MERLGIDLQK ISGQNGT-FK 150 

160 170 180 190 200 

151 RKTVLQLSLR ILDILEYIHE HEYVHGDIKA SNLLLNYKNP DQVYLVDYGL 200 
VRK2 151 KSTVLQLGIR MLDVLEYIHE NEYVHGDVKA ANLLLGYKNP DQVYLADYGL 200 

210 220 230 „240 250 

201 AYRYCPEGVH KEYKEDPKRC HDGTIEFTSl DAHNGVAP^R RGDLEILGYC 250 
201 SYRYCPNGNH KQYQENPRKG HNGflEFTSL DWl.KGVALSR RSDVEILGYC 250 

260 270 280 290 300 

251 MIQWLTGHLP WEDNLKDPKY YRDSKIRYRE NIASLMDKCF PEKNKPGEIA 300 
251 MLRWLCGKLP WEQNLKDPVA VQTAKTNLLD ELPQSVLKWA PSGSSCCEIA 300 
310 320 330 340 350 

VRKl 301 KYMETVKLLD YTCKPLYENL RDILLQGLKA IGSKDDGKLD LSV 350 

301 QFLVCAHSLA YDEKPNYQAL KKILNPHGIP LGPLDFSTKG QSiNVHTPNS 350 
360 370 380 390 400 

351 -VENGGLKA KTITKKRKKE lEES-KEPG VED-TEWSNT QTE 400 

351 QRVDSQKAAT KQVNKAHNRL lEKKVHSERS AESCATWKVQ KEEKLIGLMN 400 
410 420 430 440 450 

401 -EAIQTRSRT RKRVQK 

VRK2 401 NEAAQESTRR RQKYQESQEP LNEVNSFPQK ISYTQFPNSF YEPHQDFTSP 450 

460 470 480 490 500 

500 

VRKl 4ol 

VRK2 451 DIFKKSRSPS WYKYTSTVST GITDLESSTG LWPTISQFTL SEETNADVYY 500 



VRKl 
VRK2 

VRKl 
VRK2 

VRKl 



VRKl 



VRKl 
VRK2 

VRKl 
VRK2 



VRK2 

VRKl 
VRK2 

VRKl 



510 520 530 540 550 



VRKl 501 ■ 

VRK2 501 YRlllPVLLM LVFLALFFL. 



550 
550 
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M7 

10 20 30 40 50 

VRK2 1 MPFKKNliKYK LPlPFPliGKV LDDMEGNQWV LGKKIGSGGF GLIYLAFPTN 50 

CiR 1 MN F-QGLV LTDNCKNQWV VGPLIGKGGF GSIY 50 

60 70 80 90 100 

VRK2 51 KPI-KDARHVV KVEYQENGPL FSELKFYQRV AKKDCIKKWi CRKQLDYLGI 100 

BiR 51 -nNDNNYVV KIEPKAKGSL FTEQAFYTRV LKPSVIEEWK KSHNIKHVGL 100 

110 120 _ 130 140 150 

VRK2 101 FLFYGSGLTE FKGRSYRFMV MERLGIDLQK -ISGQNGTFK KSTVLQLGIR 150 

BiR 101 ITCKAFGLYK Sl.NVEYRFLV INRLGADLDA VIRANNNRLP KRSVMLIGIE 150 

160 170 180 190 200 

VRK2 151 MLDVLEYIHE NEYVHGDVKA ANLLLGYKNP DQVYLADYGL SYRYCPNGNH 200 

BIR 151 IL.NT1QFMHE QGYSHGDIKA SNIVLDQIDK NKLYLVDYGL VSKFMSNGEH 200 

210 220 230 240 250 

VRK2 201 KQYQENPRKG HNGTIEFTSL DAHKGVALSR RSDVEILGYC MLRWLCGKLP 250 

BIR 201 VPFlRNPiNKM DNGTLEFTPI DSHKGYWSR RGDLETLGYC MIRWLGGILP 250 

260 270 280 290 300 

VRK2 251 WEQ-NLKDP VAVQTAKTNL LDE LPQS VLKWAPSGSS CCEIAQFLVC 300 

BIR 251 WTKISETKNC ALVSATKQKY VNNTATLLMT SLQYAPR ELLQYITM 300 

310 320 330 340 350 

VRK2 301 AHSLAYDEKP NYQALKKIL.N PHGIPLGPLD FSTKGQSiiNV HTPNSQKVDS 350 

BIR 301 VNSLTYFEEP NYDEFRHILM Q 

360 370 380 390 400 

VRK2 351 QKAATKQVNK AH.NRL1EKKV HSERSAESCA TWKVQKEEKL IGLMiNNEAAQ 400 

BIR 351 

410 420 430 440 450 

VRK2 401 ESTRRRQKYQ ESQEPLNEVN SFPQKISYTQ FPNSFYEPHQ DRSPDIFKK 450 

BIR 401 

460 470 480 490 500 

VRK2 451 SRSPSWYKYT STVSTGITDL ESSTGLWPTI SQFTLSEETN ADVYYYRill 500 

BIR 451 GVYY 500 

510 520 .530 540 550 

VRK2 501 PVLLMLVFLA LFFL 

BIR 501 
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